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(54) ORGANIC ACID SALT OF AMLODIPINE 

(57) Abstract: 

PURPOSE: Provided are novel organic acid salt of amiodipine having 
excellent physico-chemical properties, its manufacturing method and 

r^m™^'™ PO * lon COntainin9 * as an active ln ^ edlent - 
CONSTITUTION: Tetrahydro-5-oxo-2-furancarboxylic acid salt of 

amlod.p.ne is represented by the formula(2) and has excellent 

solubility and pnotostability. It is manufactured by reaction of 

amlod.pine and tetrahydro-5-oxo-2-furancarboxylic acid A 

Pharmaceutical composition for the treatment of hypertension or 

cardiac diseases contains tetrahydro-5-oxo-2-furancarboxylic acid 

salt and a pharmaceutical^ acceptable diluent or carrier. 
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(21) ■t-^'ds: 10-2002-0044857 

(22) ^%<£x\ 2002<d07 J S30 < |J 



^tfl^S.57V 500^*1 

(72) ««8*> 

^7l£^«Al^^«8^989-2«tll«1-4S721*602i 
3 7] a| ^x] -g-f-c] ^ e] 664f-U ol-Jfl-S 107^-8055: 
^ A l <3 ^-i^S.^ ^-^el-oV^S 102-§-9023: 
3 71 5E.o| # a) el al-o] *f] 2}D-g-203s: 

3 7l £-§-<?! A ] D >jg ^.e^o) = o>jq.e ioi-g-9022: 

0)3-3 

3 71 5.^ tfA] «^»>«-«4€"1-*^ H J 3 *) 702*402 Jr. 

€ S^-S 1 ^ #31 € el 4 14-3- 101 ■§• 1 102S 

7J<S£ 

•H -§-^-1 *1 ^ 2-§-^ tfl 108-§-3093: 

% 7] £-g-o] a) 7j ^=^.^.4-2^ cfloj-^e i05-§-1406£ 
^7lS.^^Al^^ogf.^-^ D ).^. 149*9043: 

C>]Aj^ 

3 71 a) -g-700- 1 « 01 103* 10043. 

A J ^ 

*1 -§-^1*1 #tf^7fl3Llf-^-g-<>l. 4^47^-4022: 

•a-s-^a 

^71 £>a ^-a] ^-ig-^-^-Di ^. 7 ).^l D j.^-201-S-18043: 

^7l£-g-o]A)^.^ o-Dl-4E)524-8^^°l"a- A J-5:^ A 1^4S126-S-80lS 

^ ^ 1 Al ig =/■ * #3*368 - 22023. 
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*\ ■i-^-'S A l ^^H 1 *^ £#<8 tfl »>4H 1 10^-506 jfc 



*1 £-^1*1 *1 s 1 -S-^i i £ cflo>4 e. 102-§- 1307J: 



(74) cflsl^l 



0]EflJl 



t 4 I o I - V. r • 



(54) <a-ii.cms} -fMtfoj 



£ tf^S #e]SW A^o] .cl^ <asci«*1 aj^ -B-7)AV<g, aS | ^uvh] ^ a* i^sf^ 2^f-°ll 



£- t^-a- S|-«Ml3) °J-S^^(2-[(2-o)-Dl t o)|s.Al) D i]^]-4-(2-#SS.fl|^)-l,4-cl5|-o]HS.-6-^ll-3.5- 

3 2^*<l 



^ (-8-^^-^^7H 89, 16730. £?h ^]6.291,490±fe S-(-)-^Sc]^^ 7)1*1 *|-ul <&o_o), s-(-)--y-Sc] 

^O) ^Efloj ^SC^IS| Jj^-g- 7V^^# ^ SlCfjl 7HA]^J1 



tt'S"! 7| '01 #?«7! 



i**M 1 



H 
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^14,879,3033: ^ tfl^-Dl^- ^-*]-g-7fl ^1989-33753: r: #3.3^ tHl^M 7lH & *} 5Uo.^ 

. "WHS-gol "S-LVa, °M]efl°lH°j, "fl^MS^ o)«B (1) -f ^ -8-s)l£, (2) -f (3) 

95 (4) 7^^ #3^3 °J 7]^-g- %-^t\3l 71)A)S}J7 

^IM. ^Tfl tf-§-3*5U 91^ #3.3^) «fl^ello)H^ pH l~7.4»lHel -g-^fl^7> HlH^ nfl^-ol). a,5 *f|o|-g-g. .fi- 
fe °U ^4 «s.2] Af-g-A. -f^ig- -g-«H^« 7^ cfl*)l9j-|- S#« «A7f ja.^£)ji aism. £EtK 

^7H <%i£o| OjO^, f.^Ajol Dfl «- AJ. 0 )7) nfl^-ofl £«V, A>-g- f^o)] fiV^Ep)- 

SVa, ^ 90%^1 AVsf fit 10%S) §•£ i^e+fe jl -a-BH-fe AjAj-o.^ Af-g-s) fe £$o] o},} (^aflS-s] ^ *)]W 
01999/528733:). °|£l S-^-§- ^4^7) ^Efl^ ^d!#-£Aj.-|. a). -§-«}- ^jej-si, ^aLc]^ 

uil^EflolE ^ 2 ^.^o)]^ ff-Aj 7 |^| oja.qols] ^-Ajg. ^i£S>7l nflS-ofl * 7^0.3. oil- -M-l-Ajsj-Al?]^ 
■g-^ol €AS)-cfji 7]7fl«l-jl fijcf (^l-B-sl ^-7)1 7flW01999/528733l). 

«V>a<Hl «a-S^^fi) EflE.e)-*l-o)HS-5-^4i-2-#^?fs4^^ 0 J^ Tfla^olH Af-g^fe Efl£e}5)-o| =S.-5--^-i 
b -«a»s) 98% °)Ajel sH Sl-§-)3. fiJ*)]^-Ajo} ^s) ^ *\c>-g. <$ 



'.'t'd-l "i V .'4 o(- ::- /] ;.;• '•! >'l -1] 

Eflg.e]-5H H.5.-5-^i-2-^^^s.4^-t!- < S(tetrahydro-5-oxo-2-furancarboxylic acid salt, TOF°3 

$4.W A^C*^ OJ^AJ ^-OJ-^AJ, 7>?-Aj) 1 - 71-^cffe ^J* ^-^St^ 

•a-S^^Sl El]SefSl-olHS.-5-^i-2-^^7l-^.^^ A l < S Tfla a) A>-g-6Vfe El]Se(-5l-o|iELS-5-4^-2-^r?+?l-^-^ 
^a|( T 0F)°1 <S!;a££AVo ) j H}5V<^ -¥-a]a^o| Slil^A^s. Dfl-f -E-Ajol ^ o- aj.o. s ^ <y ^ o_ s£ A).-g.ol o.^.^.cj.fe 

<$xm*\ 2:Aj#* Tii^svfe 



^7l?V ^. ^'gSl ^Aj S y 7 ] ^^V^, ^. ^ig o. ojs.d^sl EflHEf^°]H.S-5-^4i-2-^^ns^AjAVoj^. 

^l^Sl-^, »}^2)«l-7flfe ^°J-^t!- •y-S.c^fil EflS^s(-°l£LS.-5-4i-2-^rl+7'l-=^^-t> < §-i- 

Et!-, ^■S-g- -8-"fl#°1]^ °JS.cl^4 Eflsefs1-oiH£-5-4i-2-^^^4^ A l. w>^^^7flfe (S)-EflS 

e}5VolHS-5-4i-2-^-^?l-s4^ A J- afe (R)-El]Se>5)-olH5.-5-4ii-2-^24.?l-2^^Ai.£. «V^-a1 ^^1- 
i^Sl-fe °J-SC)^2) Efle E }^olHS.-5-^i-2-^^nS^AjAVoj sl al] 2 a] -g. ^??Vcf. 

^ Als^aj -fri* °J=sl <y-S.cq^s) n^^o)s.S.-5-^±-2-^^9\S.^^^ * o. 

S. *1-§-7^tV aw] £fe i^-^fe sj^aj aj^^^. Efe j7^oj ^s.^. o^^si-aj a^a** ^1*^. 

3|sV7ll^ Aj^l £ fe fl-i^S) ^EflSl ^^l^-aj 2 Aj§ ^ o"7Hl ^H12] ^Eflfi^ <3Afl«j-a| aiAj^.^ ^1*^4. 
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81-71 2}-*H22l ^3.^^21 El)Se1-«Vol=S.-5-^4i-2-^^?l-s4 *jav <*( a mlodipine tetrahydro-5-o 
xo-furancarboxylic acid salt) 0 !) 53 °] cf. 




*M «>1 A J-21 *|47|-¥4, 4«M Moloj « P H a^H^I ^ 400ufl 

2] -g-sfl£# WEi, £ <£^fi) El]Set^olHS.-5-^±.-2-^^^ = 4'a^ < S-a- *J 

O.S ^ tt 5 8£7f 7)^ofl -R-7l>tV2l 3-f Jit} «*|*| ^£ 7}^. 

*i 3.4 s^fii ^7) Ji-g-°ii 4f jt^si °i^>8-§- 7|tfl^ ^ $a4. 

^-2-^^?V=4^-t> Sfe (R) - ^1 S el-«f o| <= ^ - 5 - a ^ - 2 - « s -w- ^ a}- o] 33. h^^,} 

^Eflsl -y-S-nl^sl tflse1-sl-olHS.-5-^i-2-^^?>^.^-a-a- < § <: >l 33- 4^*1- 4. 

£ £<g-°r ^71 tfJLc^Sl EflS^*r°l^S.-5-^i-2-^^?>=^^'tV < g2l aflSU-Sj-a- £ # 

%3 -S- oil >H tfS.cU! 4 EllSe}«1°l£L^.-5-^i-2-?r^7V = ^-41^-1- St-g^Mfe tfTflt- StfsRr tf3.c^sl 
El|SEl-5l-olHS-5-4i-2-^^7'V34^^ < §2l *)]2:tf ^-fr 4. °)# tf-§-*] M-Ej-ifl^, cf-g- u>-§-^ 14 

£4. 




tf t 5U°.^, 5.3. #3 ^. (S)-EflHtf^|H3-5-^4i-2-?r£43.^-{ytf afe (R)-EflHei^ 

o)^.S-5-4i-2-^^7'fa^-a<i-g- n^-slfe 5>°1 hHM* 0 !. 2DlS.fi) ^S°] S-iiif- L-^-f-Ej-"!] 0 ! £(MSG) 
£^ L-1-f-Ei-lAVo.^aEi ^i%a) 7j^3j o.s. ^« ^ (S)-EllSE}-^olcS-5-^i-2-^r^7l = 4^^^ 
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^°1 SU -§-<a^5-S fl^-ol -8-°l^ « °}Me* TjAfla] 2.3.5. cfl^^AVofl ^-ol«j.^] AV-g-^ ^ ^n}. 

oli^S.^ oflEfla 5.^-E]d), af#3l«|-7lS.fe °1]<i °MlEl|°lm°|cl-. 

^7] £«4 ^flf^H #£.cl33 l^lM] tfl^^ El] Se} 51-01^^-5-^^-2-^^?} s ^.^av 1-2^, "l^Sl 
7l]fe 1.02-1.2^** 3t>*M H J-8-^l ? J ^ Xi°-°1. -5t:~30r, 81-7)1^ 0t~15t;2l «aH-££°IM 5-40 

«4fM*M)Tr 15~3(W3 $-8-*13 «r 

^^lsq- £* £ ^«3s] Tfla^^ofl 2lsH, tfScl^SJ eflH«!j-*M£3.-5-*di-2-#^7l-S*HI4V«g* 90%°1^S1 
£* ^12^ ^ Si 4. 

•S- *)-g-«M.S..£. °j=fil "y-Scl^s) tlEel«lo|£ £ -5-Ai-2-^^ ? l24^A^ ^ ^=^1^^ §1 

HLfe -S^tf* Jl1°i S-flS-fr 

£ 3t^»* 3*1. 3*1), *Mi*J. SLfe 33^13*11 * 21 Tj^-g- *H*H 5tt ^H) *°1 al^^-g- 

«LS ^Sj-tf T 1 <>1^«- *W1 $3S)*r 3"fr 0>MC1-. hV^^J^t)]^ £ £133] ^Aj^-^ ^ a - ? j. 

1M ^Eflol7l>4, ^afl £^ ^A>^fil tgEfloj ^ ojcf. 

■g- 2^f-«HM A>-8-5lfe <y-S.cl^ EllS5l-SVflJE.S.-5-^-i-2-*e-?>^.^-a'a- < §2l *)£-«13 o_g_ <£ 

* 0 d-S.cl^o.s.A-l i«y 2~10mg2) «g21<a ^ 5a^-^, ^^^^^ ^Eflfe 2.6~13.2mg2l ^isLcl?) EflmeHl- 

olHS.-5-^-i-2-*^?l-a^^'LV<g-i- ^-fr* ^ Slcf. 

£ ^^21 2^1"°IH Al-g-S]^ 2tAll€}-2j O.S. *|*7>^-?V 5)^^11 Efe #^3<i! -g-Sfl^l, 2tt*1]. 

* *°1H 1* <£fe 2# oltf* ^3 o.s. 4-g-tt ^ 5tl4. ^^£1 2^t-fr 3*1 ££fe 

-8^1 -§-21 JL^^ll^ o.S ^12:^ ^-f , ^-^^15-Ai Dl^^g -fr^, ^1 QS_ ti\^^]^S.S.^ *o| Af-g- 

^*l«-£ SlH.^AlH.s.^^53.5.2:, *lHS-AliES^>i#S.ii -f-o) Af-g-^ ^ o|ji, ^Efl^V^Ki 

ol<97l^ °J^^4 ^^IHI ^l^sl^ ^7}^l» AV-g-^ ^ 5Ho.ni, ^1-g-Aj o.^ s zmx) 

% os.a] ^71 f 21 ^-g-o, ^^jtfls. ^^-Slfe 5J-8: »o v ^l«- 91^. 2)^71^1^ ^7>^2i7f *|^4<>> t 

iSSteflolS, -gl-S.5.^0HlE)|OlE n^e)|olE »] £S^£ S | oO^-S#SSL2:Ol-Afl BUoIEAIa] t1)o)E i # £) H| ^ 

*21 Jl^-Afl-^A- AV-g-^ ^ ^nl. o)!- ji«-a1 ^5-, E fe Hj So)] A>-g-^ ^ sa4. 2i?V. ^ 

71 ^^^ojAi f-Aj-aj o. S 3)^7l^H) ^7}^ ^ f 7H|, ^]s. ^ 7 }±^, ^^|, ^7.fl** 

iff 5tt4. 

■& ««gsl S^l-S- 1^ ^r-g-2» f-s] os^l * ^a>^]oj ^Ejj.y ^ ojonj, ^^.a) io~40%2l #e)#, * 

-8-1^^* "o^lsl^dl <S=H : 2t i%)fil «5}M-S#1: ^ 5U4. 

olsi ^ t'S* ^-^Hl« *«H ci^ ^ 0 v^]si -a 3 #4. asm, oil- ^ahi^ ^ ^a]^ 0.3. ^>g5}7l 

^71 £ lg^2] <y-SCl3) E)| eej-sl-O] ^^-5-4^-2-^^7-)- 2 i!- A] A}«o] 7fl 2lB 0 V «*!-§■ -f-SH, 7|)i^l 0 J-5.Cl3f) tfl E 

emo)HJL-5-^i-2-#£7H^*J'Ll- < g2l aiei #aja. Ai^^^cf. oi^, xfl $4 4- flsM, ^xfl, ^-a^ 

« S ^-§-^^l# Afl S Sl^4. HL?V, i-^^j, -g-SflH, t>^^, ^ f-21 ^Scl« mi^ellolssl- H )jii8} 

°>efl ^Aicfl^. tg-.g^^o) 7 ll^?b <$3.z]#2) <§4 1-Aj* Hliisl-c«l <HsH #^1-^4 'ifS.cl^sl ^a)s1 <g 
•fr TllatV « 0 v^o]cl.. 

#jl 1. <9-3.Cl« »H^2flolS2l TflS'g-^ 
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t««-^ ^^S. ^187-8093: »IH 71)/.)^ «fr^<K] n}ej. #3.1^* *0a«V5ft=f. 5$. *fl*^!^ **1*.H. ^195-72 

%sl <&*H 2. <g-s.c)« 4^-#^-si-aitfloimsi 

4=1— ifa^^ 20g-§- ■>!]>&* lOOmN ^55(4. ^ *UHl°I|*1 *fl2:£- #3.^ 40g* nfl^* 500mN ^ 
*1 *j 7 l-£ ^, 3*]# *°}- 23t:°)M H»>Bj-£4. 

^€ 2*1] # o}4*M d)]^^^ ^1t-«!<4 44 lOOmlS 41 3 # * 2:4^4. 

3. tfat|* <g#<34 ^fla^ 

^ 12mia- °l]4* lOOmH *SIH314. % v i ^"1H*i *1]2:4 "^3.^^ 54g* "114* 500mN ^r<*M 
344 3*14 -s-<l> 23t:<>1M asms* 4. 

^4 ajflt °l]4*4 ^4-«!4 44 lOOmlS 4)34 * 4 J §-424£4. 

: #g.d4 (S)-^lMgj-^ol£.g.-5-^-2-g^g.^A> <34 $2iWa 

"S-Scl^dOg, 0.0251-)* "HI 4413MS 200ml°)1 H44 01 ] -g- «B §V ^ «=f . *^S] 3C3. 2^4 tfl^-'?] 

4 4*1 3- .a. *1)0159540S) »„^«£ *1)24 (S)-iH)H44< : >l-^.£.-5-*:ii-2-444.=.444 (3.69g, 0.028-1-)* 7\ 
4°1 4* ^S* 444S4. 4* *°J!* 3t:<HH 20*14 H44<^ ^4* ^*]S14. ^4 Jl^]» 44 

4413MH 5 0ml5- 4]34£4. 40t«*4 4* 32l*H 43* 12.4g (^-fr: 92.0%)* ^44534. 

<a<>i4 43.^4 (s>-(+)-6iis^oi=s-5-^ : fc-2-ff^ns^-a^«asi 4^ ^^14 ^ 4*4 44. 



4£43(C 25 H 31 N 2 0 9 CI) 


44(%) 1 


44*1 


C : 55.0 H : 5.9 N : 5.1 




C : 55.7 H : 5.8 N : 5.2 



*3 : 133t 

44<42 : &&tW_ CR)-^lSel-^-olE.5.-5-^-2-^^Vs,^AV^o] 

(R)-iHlJ=44< : >l^S.-5-*i-2-4443.444* 4*4°1 -a4<*l4 *°J4t11 4*14ol «y-£cHB (R)-tllS5}«t 
olH3.-5-*i-2-#44=l-SKJ4 < 3 12.0g (<Ht: 89.0%)* ^4444. 

"S 0 ^ 43^)4 (R)-Eim44°1^3-5-* : fc-2-444=L4'y4 < g£l 4£ 4344 5 43* 4*4 44. 



3.2. 



|4^43(C 25 H 31 N 2 0 9 CI) 


44(%) 1 


1 4 4*1 


C :55.2 H : 5.9 N: 5.1 j 


h4*i 


C :55.7 H : 5.8 N: 5.2 f 



-g-^ : 133 1 
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3)Se}-aMH£-5-^-2-#£7V = 4-^(^1^ -a*Hl4 5-<a*V7)) tfsc^ Efl 

£^SMH£-5-^i-2-^£7>2^tf<g 12.2g(^r#: 90.5%)-§- ^^€t%t{. 



S3. 



«4i£^(C 25 H 31 N 2 0 9 CI) 






C :55.3 H : 5.9 N: 5.1 ! 


°1€-*1 


C :55.7 H : 5.8 N: 5.2 f 



■8-^ : 133t 

4* S4°fl 4e}>£ VS-^^e) ^^°)B.3.-5~2r±-2-K&?}2.^-$ < 8-i: 



3.4. 













65 mg \ 




120 mg j 




4 mg j 




2 mg 



EKA *8f-)» A>-fr*M Ef^B}^4. 



S3. 







#3.3^ T0F<3 


<3-S.c]^o.S.>H 5.0mg sfl^ 




180mg 




6mg 


# el «1 ^3)1- el K90 


6mg 




4mg i 




2mg I 



-S-^, #e]til^u]#e]^ K90# n*^, ^^(SPIR A FLOWED *>*W Ef^-g- * 
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3.6. 





^(1 "1 




^Sc1«o S a) 5.0mg *tt^ j 




65mg 




120mg 




4mg j 




2mg j 



Bosche4 *)-8-SH. 3^ <t^*l-£c]-. 



5.7. 





ti"t*) 


#3.3 # TOF# 


#3.3^-2.3*1 5.0mg 


* * 


180mg 




6mg 


#33^*)l-3£ K90 


6mg 




4mg 




2mg | 



3H*1 S-t **M(Bosche** 4*)* a]-**M ( ^ofl *^l^sa3. 

^H3°lH #3.3 « ^l^^^ t >lH5.-5-^-4i-2-^^^s^-^A]-(g RJ %Vjt. ^A)^|lo)]Al ^2:^. #3.3 « 

Ai #3.3 « £.3. -g-*l|£(mg/mlH3. 

JBL8. 
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■w 


*te<3 




TCF <g (ng/ml) 




rt If 1 




2.eo 




pH2 


400 °Vtf 


3.25 


37° C °iH -8-«fl 


pH4 


400 °]^ 


3.15 


pH 6 


400 °)<# 


3.19 


tf7 


400 


1.59 


pH8 


400 <>V£ 


1.39 



#7] 5.8°)) 44\H 44 ^o], #-fj-^4 444 pHSl sl-f -g-^oflAi oj-^cl^ EflEe|.^.o| c S _ 5 _^ :4 ..2-^^ ? ).a 
4^4^21 -g-sll£7> ^£C1« uil^eilolEo] -g-siiss]. ulHsj-oi 4 400*1] 4*1*1 £4^r 3* 4 ^ #44. 

444 Eim44°) = S-5-4i-2-4^4=-4-M4 < 3€- ufl4i!flo|.= <tf ofl H^o} -g-4))£ ^<£<4M °-^4 JlaJ£ 7 > 
*U 4^ 5U4. 

44419: ti-atm ^|Ha»ol£ £-S-^-2-*»^a*^^^ 44 

1. oL*J| ^|-E?1«1HS] ^S4^ 0 l2-^-5-4i-2-^44s444 , 94 443 

-y*Hl3<HH *%2L$t 4-?-^ Efle e j.5|.o]HS.-5-4i-2-^-fl-?l-2^^'tV^ 4 #jl ^A]^]io)]Ai ^12:4 4.5.^4 

hwhsi- 7^u, 6or«Hi^ 4^1^-a- 1^1440. 4 a «4# a9«n .a.4444. 

5.9. 



D 


3&\ 




2<T- 


4^ 


TOF 


99.7% 


99.7% 


993 


99.1% 




99.© 


99.656 


99.4£ 


99.2% 



HPLC 2££ 444.: 

^#71: 44<ti 237nm) 

43: 44<H)4 4344 C18 (4.6mm x 150mm, 5^ra) 

"l-i-^: 4^**1 -fitt* S.M»H)°1*1(0.03M) : "J 4* = 4:6 (-¥-3)) 

44: 1.5 ml/min 

2.9°1| 44SH 4sq- 40), 43.34 Ef)M44°)H..e.-5-4 ; fc-2-444^.444 < S4 4.2.34 Hfl4efl°l£4 4?fl 60 
lCoflAisl 44*1^<H14 44 ^^.7> Tie} 444. 44L 43.^4*1 El) E e ^o|t=3- 5 -4 ;t -2-444= 444 < 3 
£ nfl4eiM£«84 4D -ar^ofl s}4 443 444°1 -^44 4 ^ 444. 

2. ^^o|)Ai^ 43.^4 ^]E44ol£.s-5-^-4i-2-^-^ = 4^^^ 

-g.oJj A^Eflfi) ov^Aj-g. o^ 0 ^ 7 | fl^oj, AjAlc4]3oflA-l 43-34 ^£444^3-5-4£-2-444=-4^'!+ < S 

S 4a. <4|aH1«*1H 7412:4 43-34 Bfl^efloiE-g. f^^^oi] ^o) ^ 25r<>114 4444 4^ 44 j±444 44 
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S) "gsM- &%^<%r\. ^ *t%2] ^7) Ji*fl ^Efl°1H9] a)^o\] ^±S. HPLC1- ol-g-61-SS 

4. 

£ i^f- &Sfltf«-ol Sifto-D}, ^%v^ - gjoj,} 

n gste s^7l il0°1] M-thflfltK 



H.10. 







25T;, °J#, 4^ J±*J: | 


«-^(HPLC) 


tf*(HPLC) | 


jTOF<§ 


99.5% 


98.0% 




99.2% 


82.5% j 




99.2% 


72.0% | 


led A>Crf 


99.0% 


60.5% f 



#71 S1(H u>Sf ^o), <a-SC^^ afl^e)]o| S ^. <iJ#ofl a^o] 2,71 «J)4MH -ael-^cl-. oj 

Scl£ E )l S e}5Vol^s-5-4i-2-^^7'l-S.4^'t>^^- U^-i }n-frsl&-§-°fl51 <Sj4!s) 3z7] g.°\] *] <£^-°l 

. ^H'S ^41) ^-%=(HPLC)<SS}-# -%*M£°-°1, HPLC S^a^i-fr <?M!^ #t ^i*}^. 



1.17) *! : f- A l V? 

3^8- 1. 

^T 1 ^" 2. 
3. 

*^ °)M °J-£cl^4 «l|E«l-*M£.S-5-*&-2-*e*l-S4'B'&* «}-g-Al ? lfe £7fl# i^sVfe #Sc^ 

EflHefsfo] c^_ 5 _^ i _2-? r ^ ? l-s4 ! !-^AV<«o| ^avaj. 

3^*8" 4. 

*03^M &<H*1. ^7l EflBe)-sl-olH5.-5-^4i-2-#^?f = ^-^>y-& (S)-EflS.ef^olHS.-5-^i-2-^^?Va4-a 
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5. 

^"T 1 ^- 6. 

3 TO 7. 

*il5*J-°f] stW-H. 0 ->M] S&fe ^Efl^l 3# *3 afrfe ^^m^j 2:^-§-. 
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